The suffix 'osis' signifies 'a diseased condition' and hence nephrosis means a diseased condition of the kidney (Webster'sNew International Dictionary). The term nephrosis was used by Muller (1905) to differentiate what he considered degenerative renal disease from other renal conditions to which the term nephritis was applied. He pointed out that hitherto the word nephrosis had been used to describe disorders of the renal pelvis (hydronephrosis, pyonephrosis), but considered that it would be more appropriate to use it for certain diseases of the kidney itself. Volhard and Fahr (1914) classified renal diseases into three groups:
(1) Nephroses, in which degenerative lesions were present, with or without amyloidosis; (2) nephritides or inflammatory lesions; and (3) scleroses or arteriosclerotic diseases. Munk (1925) considered that the term nephrosis should be used for all degenerative renal lesions whether of albuminous, fatty, lipoid, necrotic, hyaline, amyloid or glycogen types. Evans (1932) restricted the term nephrosis to those types of Bright's disease which were associated with syphilis or amyloidosis. Allen (1952) used the term nephrosis for either chronic glomerular diseases of the kidney with oedema (lipoid nephrosis) or tubular diseases involving the proximal, distal or both parts of the renal tubules. Fishberg's (1954) conception of nephrosis is of a non-inflammatory disease of the nephron including necrotizing nephrosis, chronic lipoid nephrosis, diabetic glomerulosclerosis (the Kimmelstiel-Wilson syndrome), amyloidosis and toxaemia of pregnancy. By virtue of long usage the term 'pure' nephrosis has been applied to degenerative conditions of the renal tubules caused either by poisons, for example, mercury, lead, arsenic, or by general diseases, for example, syphilis and amyloidosis.
These concepts of nephrosis are based largely upon histological evidence of damage to different parts of the nephron, but to many other writers nephrosis is a clinical rather than a histological entity, a view which has been well summarized by Kramer, Goldman and Cason (1952) Davson and Platt (1949) The use of the word nephritis with division into types 1 and 2 implies that these two conditions are intimately related, whereas the symptoms and signs, the biochemical abnormalities in the blood, treatment, prognosis and histological appearance of the kidneys are so obviously dissimilar.
In medical paediatric practice three main clinical types of renal disease are commonly met: (a) a condition of sudden onset, with haematuria as the most obvious feature, sometimes called type 1 Ellis nephritis but for which I would prefer the descriptive term 'acute (haemorrhagic) nephritis'; (b) an illness having the six main features described above, sometimes called type 2 Ellis nephritis but which I would call 'nephrosis'; and (c) a form of renal disease with increasing evidence of renal insufficiency resulting either from acute nephritis or from nephrosis or following recurrent attacks of pyelonephritis or occurring in association with a congenital renal lesion, which I would call 'chronic nephritis'. The patients reported in this paper were suffering from nephrosis as I have defined it above, and were admitted to Alder Hey Children's Hospital, Liverpool, during the eight-year period 1948 to 1955 inclusive. They were all seen personally during some stage of the illness and have been followed up either in the Out-patient Department or when readmitted to the wards.
Thirty-two patients have been observed, 21 being males and 11 females. The age of onset of the illness is shown in Fig. 1 that 11 (34%) of the patients were under 3 years of age, 14 (44%) between 4 and 7 years, and 7 (22%) over 7 years of age when first seen. A survey of the literature shows that during this eight-year period six large series of patients with nephrosis were reported, and of a total of 349 patients, 228 (65%) were under 3 years of age, 71 (20%) between 4 and 7 years and 50 (15%) over 7 years of age.
Mode of Onset The mode of onset was insidious in all patients and there was a period of general ill health varying from a few weeks to several months before the onset of oedema. In a few patients increasing abdominal girth had been noticed. The onset was closely related to the first immunizing injection against diphtheria in one infant aged 7 months, and in another child it was related to the 'booster' diphtheria injection when he was 5j years old. I do not know the significance of these observations but it is possible that the onset of the disease in close association with diphtheria immunization was entirely fortuitous. There was no family history of allergic disorders or nephritis in any of the patients.
Clinically the degree of oedema was variable but many patients showed gross generalized oedema when first admitted to hospital. The urine in all patients was loaded with albumin; in a few patients red blood cells were found on microscopical examination, and macroscopic blood was present in two patients for a short period. no.4A
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group.bmj.com on June 20, 2017 -Published by http://adc.bmj.com/ Downloaded from THE NATURAL HISTORY OF NEPHROSIS the level of plasma proteins, or to decrease the marked oedema so characteristic of nephrosis, or to control the infections which these patients are so prone to develop. The 32 patients reported here all received a high-protein, low-salt diet, and in addition one or more of the remedies listed in Table 2 .
One patient (E.K.), who was seen over an eightyear period, received many of the forms of therapy available before hormones were used (Figs. 3 and 4) . He received a high-protein diet with restriction of sodium intake during the entire eight years, intravenous infusions of plasma and gum acacia, numerous abdominal paracenteses, and mersalyl injections. He developed pneumococcal peritonitis which responded satisfactorily to penicillin therapy after which he lost all the oedema, and he finally died in uraemia after an episode of pericarditis. Unfortunately post-mortem examination was refused so that the macroscopical and microscopical features of the kidneys were not revealed.
The effect of corticotrophin (A.C.T.H.) and cortisone on the natural history of nephrosis has been observed by many workers. In 1951 Luetscher, Deming and Johnson reported the elimination of oedema in 14 patients after treatment with A.C.T.H.; Riley (1952) remissions after A.C.T.H. and cortisone but stated that they were short-lived and that recurrences were frequent. Arneil and Wilson (1952, 1953) confirmed the diuretic effect of A.C.T.H. and cortisone but considered that these hormones were of limited value. Four patients in my series of 32 patients were given A.C.T.H. and 13 received cortisone; nine of these 13 patients became less oedematous either during hormone therapy or after it had been discontinued abruptly (Table 3 ). This response may be, in part, the result of changes in blood electrolyte concentrations especially involving sodium, but two synthetic cortisone compounds (prednisone and prednisolone) are now available which do not have the marked sodium-retaining activity nor do they provoke the same degree of hypertension as do cortisone or A.C.T.H. It has been our practice to prescribe a total of 45 mg. of prednisolone in divided doses three times daily until the patient is clinically free from oedema. The dose is then reduced by 5 mg. every third or fourth day until a maintenance dose of 5 to 10 mg. is reached. This dose is continued until the biochemical changes, including the protein electrophoretic pattern, have returned to normal. Fig. 5 illustrates the course of nephrosis in a patient who had a remission which lasted for over two years following measles; after this period he relapsed but marked clinical and biochemical improvement followed therapy with prednisolone.
Results of Therapy The fate of these 32 patients is recorded in Table 4 which shows that a third of the patients died, that nearly a third can be considered 'cured' and that a further 15% are probably cured, although the short follow-up period precludes a definite opinion. In Ellis's original paper the recovery rate in 145 patients was about 5%. A survey of the recent literature suggests that this figure provides too pessimistic a view. In a series of 208 patients published by Barness et al. (1950) 50% of the patients showed complete recovery when seen two to 23 years after the initial illness. Schwartz, Kohn and Weiner (1943) studied 40 patients for periods up to 20 years and report that 45% recovered completely. Farr (1943) , studying 36 patients reported a recovery rate of 28%, whereas Greenman, Weigand and Danowski (1955) reported that 22 out of 30 patients (73%) were entirely normal, but the follow-up period extended only for two years. Rapoport, McCrory and Sohn (1955) studied 40 patients during the years 1949-52 and 44% of these had a complete remission, whereas in a further 30 patients studied in 1953 and 1954 complete remissions were reported in 67% but again in this latter group the follow-up period was only one year.
It appears from these published reports that about 50% of patients recover completely from this disease. Complete recovery implies absence of oedema and albuminuria and a normal blood chemistry. There are, however, other patients who are symptomless and in whom the blood chemistry is normal, but in whom a trace of urinary albumin persists for many months or years.
Post-mortem Appearances Eleven of the patients in my series died and postmortem examination was permitted in seven of them. The macroscopical and microscopical features were of two main types: (a) three patients showed the changes associated with chronic nephritis, and (b) four patients showed the classical features described by Ellis for type 2 nephritis.
(a) These three patients were aged 44 years, 84 years and 12 years when the first symptoms and signs of illness were apparent, and the illness continued for seven, six and five years respectively. During the last eight to 12 months of life there was evidence of renal insufficiency, with cardiac hypertrophy, increasing hypertension, and markedly raised blood urea level. One child also developed exudates and haemorrhages in the optic fundi. The post-mortem findings were very similar in the three patients; the kidneys were small, contracted and granular, the cortex was ill-defined and the capsule was adherent; microscopically the glomeruli were few and replaced by fibrous tissue, and many of the tubules were dilated.
(b) These four patients developed clinical evidence of nephrosis when aged 14, 3, 52 and 12 years old and the duration of the illness was 14 weeks, 12 months, 16 weeks and eight months for the respective patients. None of them showed signs of uraemia, the blood pressure remained within the limits of normal and the blood urea level did not rise above 60 mg. %. Three of the four children had fluid in the pleural and peritoneal cavities from which pneumococci were grown. The kidneys were larger than normal and pale, with well marked differentiation of cortex and medulla. Histologically there was dilatation of the tubules, an increase in the interstitial tissue, tufting of the glomeruli and hyalinization of the basement membrane of the glomeruli. Summary The word 'nephrosis' has been used to describe a variety of renal disorders but in this paper its use is limited to a well defined clinical condition of unknown aetiology, the chief features of which are generalized oedema, heavy albuminuria and lowered plasma proteins.
Thirty-two children with nephrosis have been observed at Alder Hey Children's Hospital, Liverpool, during the eight-year period 1948 to 1955, and the natural history of the disorder has been studied.
The electrophoretic pattern of plasma proteins has been investigated and characteristic changes in y and a2 globulin levels are described. Clinical recovery may precede biochemical recovery and treatment should therefore be continued until the electrophoretic pattern of proteins is normal.
The response to well-established therapeutic measures was disappointing but response of some of the patients to hormone therapy and especially to prednisolone has been most encouraging.
Eleven of the 32 patients died, nine can be considered 'cured' and a further five show no clinical abnormalities but the follow-up period is too short to evaluate prognosis.
The post-mortem findings in seven patients are described and were of two main types depending upon the duration of the illness. Four patients with an illness lasting a few months showed the changes described by Ellis for type 2 nephritis, and three patients with an illness lasting several years showed the changes associated with chronic nephritis.
